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SPECIFICATION 
PROSTAGLANDIN- CONTAINING PRODUCT 

TECHNICAL FIELD 
The present invention relates to a product which contains 
prostaglandin, wherein an aqueous liquid preparation 
containing a prostaglandin derivative that is liable to be 
adsorbed on a container and slightly soluble in water is stored 
in a resin container formed from a polymer alloy of polyethylene 
terephthalate and polyarylate, thereby inhibiting the 
decrease of the content of the prostaglandin derivative in the 
aqueous liquid preparation. 

BACKGROUND ART 
Prostaglandin is a physiologically active substance, and 
a number of prostaglandin derivatives have been studied and 
developed. For ophthalmic applications, for example, 
prostaglandin derivatives which are useful as therapeutic 
agents for glaucoma and ocular hypertension are reported in 
Japanese Patent No. 2721414, and JP-A Nos. H02-108 and 
Hll-71344. 

However, some prostaglandin derivatives are liable to 
be adsorbed on a container and have a property being slightly 
soluble in water. For aqueous liquid preparations containing 
the prostaglandin derivative having such properties, it is 



necessary to improve the matters of adsorptivity on a container 
and solubility in water. On the other hand, known materials 
of resin containers for storing an aqueous liquid preparation 
such as eye drops are exemplified by polyethylene , 
polypropylene , polyethylene terephthalate, polyvinyl 
chloride, acrylic resins, polystyrene, 

polymethylmethacrylate, nylon 6 and the like. 

JP-T No. 2002-520368 (the term "JP-T" as used herein 
means a published Japanese translation of a PCT application) 
discloses that a prostaglandin product containing 
prostaglandin and a surfactant is more stabilized in the case 
in which it is stored in a polypropylene resin container than 
in the case in which it is stored in a polyethylene resin 
container- Also, WO 2002/22106 Al discloses that 

prostaglandin can be stably stored in a resin container 
comprising polypropylene. JP-ANo. 2002-161037 discloses an 
invention wherein solubility in water and adsorptivity on a 
resin container of a prostaglandin derivative are improved by 
incorporating a nonionic surfactant such as polysorbate 8 0 or 
polyoxyethylene hydrogenated castor oil 60 in an aqueous liquid 
preparation. However, the resin container itself for storing 
an aqueous liquid preparation has not been studied - 

DISCLOSURE OF THE INVENTION 
In an attempt to store in a stable manner an aqueous liquid 



preparation containing a prostaglandin derivative that is 
liable to be adsorbed on a container and slightly soluble in 
water,, it is an important matter to inhibit the decrease of 
the content of the prostaglandin derivative that is an active 
ingredient in the aqueous liquid preparation taking into 
account of the material of a resin container. 

Hence, the present inventors elaborately made studies 
of materials of resin containers suited for storing an aqueous 
liquid preparation containing a prostaglandin derivative that 
is liable to be adsorbed on a container and slightly soluble 
in water, and found that the decrease of the content of the 
prostaglandin derivative in an aqueous liquid preparation can 
be markedly inhibited when stored in a resin container formed 
from a polymer alloy of polyethylene terephthalate and 
polyarylate. Thus, the present invention was accomplished. 

More specifically, the invention relates to the 
following aspects. 

(1) A prostaglandin-containing product, wherein an 
aqueous liquid preparation containing a prostaglandin 
derivative that is liable to be adsorbed on a container and 
slightly soluble in water is stored in a resin container formed 
from a polymer alloy of polyethylene terephthalate and 
polyarylate, thereby inhibiting the decrease of the content 
of the prostaglandin derivative in the aqueous liquid 
preparation. 



(2) The prostaglandin-containing product according to 
the above aspect (1) wherein the prostaglandin derivative that 
is liable to be adsorbed on the container and slightly soluble 

in water is a prostaglandin F2a derivative having a fluorine 
atom or fluorine atoms in the molecule or a salt thereof. 

(3) The prostaglandin-containing product according to 

the above aspect (2) wherein the prostaglandin F2a derivative 
having a fluorine atom or fluorine atoms in the molecule is 

a dif luoroprostaglandin F2a derivative, 

(4) The prostaglandin-containing product according to 
the above aspect (1) wherein ratio of components polyethylene 
terephthalate to polyarylate in the polymer alloy is 
polyethylene terephthalate/polyarylate = 1/4 to 4/1. 

(5) The prostaglandin-containing product according to 
the above aspect (1) wherein a nonionic surfactant is comprised 
in the aqueous liquid preparation. 

(6) The prostaglandin-containing product according to 

r 

the above aspect (5) wherein the nonionic surfactant is 
polysorbate 80 or polyoxyethylene hydrogenated castor oil 60. 

(7) The prostaglandin-containing product according to 
any one of the above aspects (1) to (6) wherein the aqueous 
liquid preparation is an eye drop. 

(8) A method of inhibiting the decrease of the content 
of a prostaglandin derivative in an aqueous liquid preparation, 
comprising storing the aqueous liquid preparation containing 



a prostaglandin derivative that is liable to be adsorbed on 
a container and slightly soluble in water, in a resin container 
formed from a polymer alloy of polyethylene terephthalate and 
polyarylate . 

(9) A resin container formed from a polymer alloy of 
polyethylene terephthalate and polyarylate for storing an 
aqueous liquid preparation containing a prostaglandin 
derivative that is liable to be adsorbed on a container and 
slightly soluble in water. 

The prostaglandin derivative used in the invention is 
not particularly limited as long as it is a prostaglandin 
derivative that is liable to be adsorbed on a container and 
slightly soluble in water (hereinafter, referred to as "the 
present prostaglandin derivative") but can be preferably a 
prostaglandin F2a derivative having a fluorine atom or fluorine 
atoms in the molecule disclosed in JP-A No. Hll-71344 or 
H10-251225, more preferably, a dif luoroprostaglandin F2oc 
derivative disclosed in JP-A No. Hll-71344, and particularly 
preferably a dif luoroprostaglandin F2a derivative having two 
fluorine atoms at position 15 disclosed in JP-A No. Hll-71344. 
Specific examples of particularly preferred prostaglandin 
derivative are 16-phenoxy-15-deoxy-15, 15-dif luoro-17, 18, 19, 
20-tetranorprostaglandin F2a, 
16- (3-chlorophenoxy) -l5-deoxy~15, 15-dif luoro-17 , 18, 19, 
20-tetranorprostaglandin F2a, . 16-phenoxy-15-deoxy-15, 



»' u 

15-difluoro-13, 14-dihydro-17, 18, 19, 

20-tetranorprostaglandin F2cc, or alkyl esters thereof, or 
salts of the same. Specific examples of the alkyl ester are 
lower alkyl esters such as methyl ester, ethyl ester, propyl 
ester, isopropyl ester, tert-butyl ester, pentyl ester and 
hexyl ester. 

The ^prostaglandin derivative being liable to be 
adsorbed on a container" referred to herein means that the 
content (the "content" referred to herein meaning the amount 
that is present as being dissolved in an aqueous solution to 
the amount of the present "prostaglandin allowed for 
dissolution) of the prostaglandin derivative is drastically 
reduced when a prostaglandin aqueous solution is stored in a 
container. For example, when the concentration of the aqueous 
solution of the present prostaglandin derivative is 0. 001% 
indicating xx % by weight" unless otherwise described especially, 
same in the followings) , the phrase refers to the state in which 
the compound is adsorbed on the container in an amount of 10% 
or more after storing in a polyethylene container or a 
polypropylene container at 60°C for one week. 

Also, the "prostaglandin derivative that is slightly 
soluble in water" referred to herein means one which requires 
1000 ml or more water for dissolving 1 g of the prostaglandin 
derivative (The Pharmacopeia of Japan, thirteenth ed., 
Description, General principle A-51 (1996)). 
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In the invention, the x> resin container formed from a 
polymer alloy of polyethylene terephthalate and polyarylate" 
means a resin container made from a polymer alloy obtained by 
polymer-alloying polyethylene terephthalate with polyarylate. 
Examples of the process for the polymer alloying are block 
copolymerizatioh, graft copolymerization, polymer blend and 
the like. The polyethylene terephthalate is a polycondensate 
of ethylene glycol and terephthalic acid or terephthalate 
diester , while the polyarylate is a polycondensate of bisphenol 
A and terephthalic acid, isophthalic acid or an ester thereof, 
or the like. The polyethylene terephthalate and polyarylate 
used in the invention can be obtained by any polycondensation 
method. 

The polymer alloy of polyethylene terephthalate and 
polyarylate used in the invention can be obtained by any process 
of block copolymerization, graft copolymerization or polymer 
blend, and can be obtained by, for example, adding an additive 
such as an alkali metal salt or a heat stabilizer to a mixture 
of the polyethylene terephthalate and the polyarylate, 
followed by heating. Examples of commercially available 
polymer alloy of polyethylene terephthalate and polyarylate 
areU-8000, U-8400H manufactured by Unitika Ltd. , and the like. 

Ratio of components in the polymer alloy of polyethylene 
terephthalate to polyarylate is not particularly limited, but 
can be preferably polyethylene terephthalate/polyarylate = 
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1/4 to 4/1, more preferably polyethylene 

terephthalate/polyarylate = 1/3 to 3/1, and still more 
preferably polyethylene terephthalate/polyarylate = 1/2 to 
2/1. 

The resin container formed from a polymer alloy of 
polyethylene terephthalate and polyarylate is obtained by 
fabrication of the polymer alloy of polyethylene terephthalate 
and the polyarylate. Examples of the process for the 
fabrication are injection blow molding. The shape of the 
container is not any how limited. 

According to the invention, a nonionic surfactant can 
be added to the aqueous liquid preparation, and thus, the 
nonionic surfactant inhibits the decrease of the content of 
the present prostaglandin derivative in the aqueous liquid 
preparation through improving the solubility in water of the 
present prostaglandin derivative- Specific examples of the 
nonionic surfactant are polyoxyethylene fatty acid esters such 
as polysorbate 80 [polyoxyethylene sorbitan monooleate] , 
polysorbate 60 [polyoxyethylene sorbitan monostearate] , 
polysorbate 40 [polyoxyethylene sorbitan monopalmitate] , 
polyoxyethylene sorbitan monolaurate, polyoxyethylene 
sorbitan trioleate and polysorbate 65 [polyoxyethylene 
sorbitan tristearate] ; polyoxyethylene hydrogenated castor 
oils such as polyoxyethylene hydrogenated castor oil 10, 
polyoxyethylene hydrogenated castor oil 40, polyoxyethylene 
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hydrogenated castor oil 50 and polyoxyethylene hydrogenated 
castor oil 60; polyoxyethylene polyoxypropylene glycols such 
as polyoxyethylene (160) polyoxypropylene (30) glycol 

[Pluronic F68] r polyoxyethylene (42) polyoxypropylene (67) 
glycol [Pluronic P123] , polyoxyethylene (54) polyoxypropylene 

(39) glycol [Pluronic P85] , polyoxyethylene (196) 
polyoxypropylene (67) glycol [Pluronic F127] and 
polyoxyethylene (20) polyoxypropylene (20) glycol [Pluronic 
L-44] ; polyoxyl 40 stearate, sucrose fatty acid esters and the 
like. Preferred examples of the nonionic surfactant are 
polysorbate 80 [polyoxyethylene sorbitan monooleate], 
polyoxyethylene hydrogenated castor oil 60 , polyoxyl 40 
stearate and the like. These nonionic surfactants can be used 
alone, or in combination of two or more thereof. Particularly 
preferred nonionic surfactant is polysorbate 80 

[polyoxyethylene sorbitan monooleate] or polyoxyethylene 
hydrogenated castor oil 60 , which has been widely used as an 
additive of eye drops. 

It is desired that the prostaglandin-containing product 
of the invention exists in the state in which the present 
prostaglandin is dissolved in water, while the amount 

(concentration) of the present prostaglandin can be selected 
appropriately in consideration of the application and the like 
of the aqueous liquid preparation. For example, when eye drops 
are prepared, the amount (concentration) of the present 



prostaglandin derivative in the eye drops can be selected 
appropriately depending on the objective disease, symptoms and 
the like, which can be preferably 0 . 00005 to 0 . 05% Moreover, 
when the nonionic surfactant is added to an eye drop, the amount 
of the nonionic surfactant can be also altered appropriately 
depending on the amount of the present prostaglandin derivative. 
However, in light of improvement of the solubility in water 
of the present prostaglandin derivative, the concentration of 
the nonionic surfactant is preferably selected to be five times 
or greater the concentration of the present prostaglandin 
derivative. Moreover, when the solubility in water must be 
further elevated, the concentration is particularly 
preferably selected to be 10 times or greater. 

When the prostaglandin-containing product of the 
invention is an eye drop, a variety of pharmaceutical^ 
acceptable additives, e.g., an anti-oxidant such as 
ethylenediamine tetraacetic acid or dibutyl hydroxytoluene; 
a tonicity agent such as sodium chloride, potassium chloride, 
calcium chloride, glycerol or propylene glycol; a buffer such 
as boric acid, borax, citric acid, disodium hydrogenphosphate 
or e-aminocaproic acid; a preservative such as benzalkonium 
chloride, chlorhexidine gluconate, benzethonium chloride, 
sorbic acid, potassium sorbate, ethyl parahydroxybenzoate or 
bUtyl parahydroxybenzoate, or the like can be added in addition 
to the aforementioned nonionic surfactant. The method for 
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preparing the eye drop containing the present prostaglandin 
derivative can be any conventional method for preparation 
without need of special procedure or operation. Also, it is 
preferred that the pH of the eye drop be adjusted to 3 to 8, 
and in particular, 4 to 7 . 

When the aqueous liquid preparation of the invention is 
stored in the resin container formed from a polymer alloy of 

■ 

polyethylene terephthalate and polyarylate, although will be 
explained in detail in the section of storage stability test 
described later, the decrease of the content of the present 
prostaglandin derivative in the aqueous liquid preparation can 
be markedly inhibited in comparison with the cases in which 
it is stored in any one of polyethylene containers, 
polypropylene containers and polyethylene terephthalate 
containers . 

BEST MODE FOR CARRYING OUT THE INVENTION 
Hereinafter, the present invention will be described in 
detail through carrying out storage stability tests (60°C, for 
one week) , however, such descriptions are disclosed for the 
purpose of better understandings of the invention, and the 
scope of the invention is not thereby limited. 
[Storage Stability Test] 

(1) Preparation of Eye Drop 

As a typical example of the present prostaglandin 
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derivative, 0.0015% 16-phenoxy-15-deoxy-15, 15-dif luoro-17, 
18, 19, 20-tetranorprostaglandin F2a isopropyl ester 
(hereinafter, referred to as the present compound) was used. 
The present compound was dissolved in purified water using a 
nonionic surfactant (polysorbate 80) , and thereafter,, an 
osmoregulating agent or the like used usually in eye drops was 
added thereto to give an eye drop having the osmotic pressure 
of about 1, and the pH of about 6. 

(2) Manufacture of Resin Container 

The resin container was obtained through fabrication by 
injection blow moldifig of a polymer alloy of polyethylene 
terephthalate and polyarylate [U-8000 (manufactured by 
UnitiJca Ltd.), with the polyethylene terephthalate of about 
45%, and the polyarylate of about 55%]. Also, the resin 
container for comparison was obtained through fabrication by 
injection blow molding of polyethylene [Petrocene 175K 
(manufactured by Tosoh Corporation), low density 
polyethylene] , polypropylene [ J-225W (manufactured by Mitsui 
Chemicals, Inc.)] and polyethylene terephthalate [PIFG5H 
(manufactured by Kanebo Gohsen, Ltd. ) ] , respectively. All of 
the containers are containers for eye drops having the same 
shape • 

(3) Test Method 

After subjecting each resin container obtained in the 
above section "(2) Manufacture of Resin Container" to a 
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sterilization treatment, therein was charged the eye drop 
obtained in the above section XA (1) Preparation of Eye Drops". 
Then, these samples were placed in an aluminum moisture-proof 
bag. After storage at 60°C for one week, the content of the 
present compound in each resin container was measured by a high 
performance liquid chromatographic method. The obtained 
results are shown in Table 1. In Example and Comparative 
Examples in the Table, each content value is the mean value 
of three cases. Moreover, the content of the present compound 
was determined using as the standard (100%) , the content of 
the present compound following storage at 5°C for one week of 
the eye drop obtained in the above section "(1) Preparation 
of Eye Drop" charged in a glass container followed by sealing. 
Table 1 





Material of the 
container 


Content of the present 
compound ( % ) 


Example 1 


PET/PAR* 1 


97,0 


Comparative Example 1 


LDPE* 2 


83.1 


Comparative Example 2 


pp*3 


91.0 


Comparative Example 3 


PET* 4 


91.8 



*1: U-8000 (manufactured by Unitika Ltd.) 

*2: Petrocene 175K (manufactured by Tosoh Corporation) 

*3: J-225W (manufactured by Mitsui Chemicals, Inc.) 

*4: PIFG5H (manufactured by Kanebo Gohsen, Ltd-) 



(4) Conclusion 
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As is clear from Table 1, when the present compound was 
stored in a resin container formed from a polymer alloy of 
polyethylene terephthalate and polyarylate, excellent storage 
stability was achieved exhibiting higher content of the present 
compound in comparison with the cases in which it was stored 
in any of a polyethylene container, a polypropylene container 
and a polyethylene terephthalate container. 

INDUSTRIAL APPLICABILITY 
According to the present invention, the decrease of the 
content of the prostaglandin derivative that is an active 
ingredient in an aqueous liquid preparation is inhibited, 
thereby enabling storage in a stable manner of an aqueous liquid 
preparation containing a prostaglandin derivative that is 
liable to be adsorbed on a container and slightly soluble in 
water. 
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